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结构较多，比表面积为 23 m2/g， 0.1C 放电比容量达到 169 mAh/g,0.5C 时为 161 
mAh/g, 1C 放电比容量为 138 mAh/g。当升高反应温度时，材料的粒径大幅增加，
比表面积降低明显，0.1C 放电比容量仅为 64mAh/g。降低反应温度时，合成材
料呈片状结构，粒径增大，0.1C 放电比容量为 98 mAh/g。 
2. 采用水热法合成 LiFePO4 材料，可控制水热反应的时间，在优化条件下
合成样品的比表面积为 35 m2/g，电子电导率为 9.34×10-4 Scm-1，在 0.1C 时的放





容量分别为150 mAh/g、140 mAh/g、125 mAh/g、99 mAh/g，材料倍率性能优异。 
4. 采用固相法合成 LiFePO4 材料，讨论了不同球磨介质对 LiFePO4/C 材料
的影响，因为包覆碳源为有机物，在乙醇中的溶解度比在水中要好，使用乙醇更
有利于样品的混合，用乙醇做介质制备样品的性能要好于使用水做介质所合成的
样品，以 0.1C 倍率放电时样品的比容量可达到 115mAh/g, 1C 倍率放电时比容量
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时只有 70 mAh/g。 
5. 在固相合成中，讨论了 Fe3+和 Fe2+两种 Fe 源对 LiFePO4/C 材料的影响，
采用 Fe2+源的样品在 1C 时的放电比容量达到 102 mAh/g，高于采用 Fe3+源样品
的 97 mAh/g，虽然两者的粒径都在亚微米级，但是采用 Fe2+源样品的颗粒更均
匀。此外，在使用 Fe3+作为原料的时候，要将其还原成 Fe2+，在试验中这个过程
不充分，仍有部分 Fe3+存在，导致其可反应的活性物质减少，影响电化学性能。 
6. 在固相合成中，使用 CTAB 和 PEG 作为包覆碳源。两个样品在 1C 放电时，
采用 CTAB 的样品放电比容量为 87 mAh/g, 使用 PEG 的样品比容量为
























As the energy crisis and environment pollution growing severely, the clean and 
effective power sources was focused recently. It promoted higher demands for the 
secondary battery. The lithium-ion battery attracted considerable interest as a 
promising new class of cathode materials with safety and high energy density. 
LiFePO4 shows the advantages in terms of the cycle performance, the safety and the 
environment friendly. However, the low electronic conductivity and diffusion Li+ 
arising from LiFePO4 are the bottleneck of its development. Focusing on the key 
problems of LiFePO4 cathode materials, some results were obtained as following: 
1. LiFePO4 were hydrothermal synthesized by controlling the reaction 
temperature that the nano-particle with the specific surface of 23 m2/g demonstrated 
the discharge specific capacity of 169 mAh/g at 0.1C, 161 mAh/g at 0.5C, 138 mAh/g 
at 1C respectively. The particles size increased to micron scales when promoting the 
synthesis temperature, and the specific capacity fall. Lowering the synthesis 
temperature, the material turned to be pieces which the discharge specific capacity of 
the products decreased to 98 mAh/g at 0.1C. 
2. Hydrothermal synthesizd by controlling thereaction time, the materials 
showed the specific surface of 35 m2/g，the electronic conductivity of 9.34×10-4 
scm-1，the discharge specific capacity of 150 mAh/g at 0.1C, 134 mAh/g at 1C. 
3. The effect of the surfactant during templated hydrothermal synthesis of 
nano-paticle of LiFePO4 was discussed. The surfactant formed micelle in the solution, 
offered the nano-reactor for the nano- particle of LiFePO4. The sample with the 
smallest particle size and highest electronic conductivity shows the highest capacity 
of 150mAh/g at 0.1C, 140mAh/g at 1C, 125mAh/g at 2C, 99mAh/g at 5C. 
4. The effect of dispersant medium in ball milling on the material was discussed 
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showed better electrochemical performance that the discharge capacity of 115 mAh/g 
at 0.1C and 88 mAh/g at 1C was obtained, while that from water as dispersant shows 
the discharge  capacity of 97 mAh/g at 0.1C, 70 mAh/g at 1C.    
5. Fe3+ and Fe2+ were used as origin materials to fabricate LiFePO4/C. The final 
production from the Fe2+ exhibited 102 mAh/g in discharge specific capacity, which 
was better than the other. It is possible that there were Fe3+ left in the sample from 
Fe3+ as we can’t ensure the reduce the Fe3+ to Fe2+ completely.    
6. The LiFePO4/C can be synthesized employing different. The sample from 
PEG and CTAB as carbon resources showed the specific capacity of 102mAh/g and 




























大约为 1180~1510 亿吨，以 1995 年世界石油的年开采量 33.2 亿吨计算，石油将
在 2050 左右年宣告枯竭。天然气储备估计在 131800~152900 兆立方米。年开采
量维持在 2300 兆立方米，将在 57~65 年内枯竭。煤的储量约为 5600 亿吨。1995
年煤炭开采量为 33 亿吨，可以供应 169 年。铀的年开采量目前为每年 6 万吨，
根据1993年世界能源委员会的估计可维持到21世纪30年代中期。核聚变到2050
年还没有实现的希望。 化石能源与原料链条的中断，必将导致世界经济危机和




口石油不断增加，2004 年已达到 1.2 亿吨。 保守预计，到 2010 年，中国石油
消费也要超过 3亿吨。短短几年时间，我国已跃升为世界第二大能源消费国和世
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